Abstract
Introduction
Depression, anxiety, and burnout are common mental health problems in a working population that affect well-being and productivity of workers [1, 2] . In addition, recent research increasingly has focused on workers' positive emotions at work [3] . Schaufeli and Bakker define work engagement "a positive, fulfilling, work-related state of mind that is characterized by vigor, dedication and absorption" [3, 4] . Studies reported that work engagement was related to high life satisfaction and job performance, better health, and low depression and anxiety [5] [6] [7] . Research has shown that both psychological distress and work engagement are influenced by psychosocial work environment, particularly by psychosocial job resources such as job control and workplace support; while psychological distress is affected more by job demands [8, 9] . Psychological distress and work engagement are also considered to be determined by personal psychological resources such as self-esteem and self-efficacy [8] .
Early-life adversities are known to affect personal psychological resources and to have a long-term influence on health and well-being during adulthood [10, 11] . Among adverse experiences, bullying at school has been identified as having a possible long-term impact on health and well-being of people who experienced it [11] . School bullying is defined as 1) aggressive behaviors that are 2) repeated and 3) involve a power imbalance favoring the perpetrator [12, 13] . School bullying is quite common in the world. In a 40-country survey (not including Japan), 26% of adolescent participants reported involvement in bullying in the past 2 months [14] . In Japan, "leaving somebody out of a group, neglect and backbiting" is the most common form of school bullying, and a recent national survey reported that 32-51% of boys and girls at elementary and junior high schools reported that they were bullied at school [15] .
Being bullied at school could produce negative health outcomes in adulthood. A previous study reported that 46% of people who have been bullied at school reported long-term effects on lower self-confidence and self-esteem, increased anxiety and depression, nervousness, shyness, and speech difficulties [11] . Other studies also showed that being bullied at school was strongly associated with mental disorders in adulthood [16] [17] [18] , as well as with poor health, poor educational status, financial problems, and deteriorated social relationships in adulthood [19] . Some studies reported that the experience of being bullied at school was associated with frequent victimization in early adulthood by colleagues or supervisors in the workplace [20, 21] . Previous studies have reported that personality is associated with the experience of being bullied at the workplace [22] . It seems that the experience of being bullied at school is consistently associated with poor mental and physical health, as well as negative experiences in adulthood. However, the current evidence is still very limited. No previous research exists on the impact of school bullying on work engagement of adult workers. Comparing the impacts of school bullying on psychological distress and work engagement may contribute to a more comprehensive understanding of predictors of both negative and positive mood status in a working population. The research also could provide practical implications for improving psychological distress and work engagement of workers.
This cross-sectional study used a hierarchical multiple regression model to retrospectively assess the long-term effects of an experience of being bullied at school on current psychological distress and work engagement in adulthood in a large community sample of Japanese workers. In the analysis, we adjusted for possible confounding factors (i.e., childhood environment, adverse childhood experiences, psychosocial work environment); and we additionally adjusted for other mental health outcomes (i.e., job and life satisfaction) to examine unique effects of being bullied at school on the two outcomes. We hypothesized that workers who had been bullied at school would have higher psychological distress and lower work engagement compared to those who were not bullied at school, before and even after these adjustments.
Methods

Participants
We used the cross-sectional data from the first wave of the Japanese Study on Stratification, Health, Income, and Neighborhood (J-SHINE) survey, conducted in urban communities of Japan from July 2010 to February 2011 [23] . This survey randomly selected local residents aged 20-50 years from the resident registry of four municipalities in the Tokyo metropolitan area and its suburbs. After sending an invitation letter, trained surveyors visited the originally selected the residents. People who agreed to participate in the study were provided the selfadministered questionnaires using a computer-aided personal instrument (CAPI); people who were unfamiliar with computers were provided a personal interview with the CAPI. Of 13,920 originally selected adults, 4,317 people participated the survey, for a total response rate of 31%. Respondents selected for the analysis were those who were currently working (those who selected "I am working" on the question about job situation) and answered all questions used in the analysis.
Ethical statement
The Committees of Ethics in Research of Human Subjects of the Graduate School of Medicine of The University of Tokyo approved the study protocol and informed consent procedure (No. 3073-(1)). Informed consent was obtained in writing.
Measures
Being bullied at school. The experience of being bullied at school was assessed by a single question: "Have you ever been bullied in elementary or junior high school?" In this questionnaire, we provided a definition of "being bullied" as any psychological suffering by peers such as leaving out of a group or neglect, physical attack by peers such as violence, cadges money from you by peers, hidden your things by peers and so on. If no, we coded as "0"; if yes, we coded as "1."
Psychological distress. Psychological distress in the past month was assessed by using the Japanese version of the K6 scale [24, 25] . This scale has six items on a rating scale ranging from 0 ('never') to 4 ('always'). We constructed the variable of the sum of scores by these six items for analysis (Cronbach's α = .88 in this sample). A high score on the K6 scale means high psychological distress.
Work engagement. We used the Japanese version of the Utrecht Work Engagement Scale (UWES) to measure work engagement [3, 26] . The UWES consists of nine items with a 7-point Likert scale ranging from 0 ('never') to 6 ('always'), divided into three subscales (i.e., vigor, dedication and absorption). We constructed the variable of the sum of scores by these nine items for analysis (Cronbach's α = .94 in this sample). High scores on the UWES indicate for high work engagement.
Sociodemographic variables. The respondents' gender, age, education, and occupation were used as demographic covariates. Educational attainment of graduation from high school or less was coded as "0"; that of some college graduation or higher was coded as "1." Respondents with blue-collar occupations such as service workers, farmers, factory workers were coded as "0"; those with white-collar occupations such as managers, professionals, engineers, and office workers were coded as "1."
Childhood environment. We used the variables of school adaptation and economic situation at the age of 15 to measure possible risk factors of being bullied at school. School adaptation was measured by four aspects in junior high school as follows: communication ("Did you like communicating and have a relationship with others in junior high school?"), friend ("What kind of relationship did you have with your friends in junior high school?"), record ("What were your grades in junior high school?"), and enjoyment ("Have you enjoyed your junior high school life?"). Each question offered five answer choices ranging from 0 (nonadaptation) to 4 (good adaptation). We constructed the variable of the sum of scores by these four questions about school adaptation (Cronbach's α = .66 in this sample). This scale was developed by modifying the Premorbid Adjustment Scale (PAS) [27] . Economic situation at the age of 15 was measured by the single question: "How was your economic situations when you were 15 years old?" If economic situation was poor, we coded as "1"; another was coded as "0."
Adverse childhood experiences. Three adverse childhood experiences were assessed by a single-item question: "Before graduating from junior high school, did you ever been experienced followings? Please choose all of those that apply. 1: parents' divorce, 2: physical abuse by parents, 3: neglect by parents" [10] . A respondent was classified into having adverse experience (coded as "1") or not having experience (coded as "0") for each of these three adversities.
Psychosocial work environment. Job demand, job control, and workplace support were assessed by a short version of the Brief Job Stress Questionnaire [28] . Respondents were asked three questions about each job demand and job control with a 4-point Likert scale ranging from 1 ('Not at all') to 4 ('Very much so'). Workplace support was measured by six questions of relationships with supervisors and colleagues with the 4-point Likert scale. A scale score was calculated by summing up all item scores, with high scores being indicative of high demand, high control, or high workplace support (job demand: Cronbach's α = .76, job control: Cronbach's α = .71, workplace support: Cronbach's α = .84, in this sample).
Job and life satisfaction. Job satisfaction and life satisfaction each were assessed by a 5-point Likert scale single-item questions derived from the National Survey of Social Stratification and Social Mobility (SSM study) [23] . Respondents were asked the following questions: "How satisfied are you with your current job?" and "How satisfied are you with your current life?" The responses to these questions were coded from 1 (Satisfied) to 5 (Unsatisfied).
Statistical analysis
Statistical analysis was conducted for respondents who selected "I am working" on the question about job situation and who answered without any missing responses on the survey. We demonstrated descriptive statistics and created box-and-whisker plots to illustrate distributions of main outcomes. Characteristics of the respondents who experienced being bullied at school and respondents who did not have the experience of being bullied were compared using cross-tabulations. Hierarchical multiple regression analysis was conducted to determine associations between school bullying and psychological distress, with six steps: (1) crude, (2) adjusted by demographics (gender, age, education and occupation), (3) adjusted by adding childhood environment (school adaptation and poor economic situations at the age of 15), (4) adjusted by adding adverse childhood experiences (parents' divorce, physical abuse and neglect by parents), (5) adjusted by adding psychosocial work environment (job demand, job control, and workplace support), and (6) adjusted by adding satisfaction (job satisfaction and life satisfaction). The associations between the being bullied experiences and work engagement were also determined using multiple regression analysis with the same six steps. Furthermore, we tested an interaction effect (being bullied at school x each of the other variables) on psychological distress or work engagement using the multiple regression analysis. All analyses were conducted with PROC FREQ, PROC MEANS, PROC SGPLOT, PROC CORR and PROC REG of Statistical Analysis System (SAS) 9.4 for Windows statistical package (SAS Institute Inc, Casey, North California, USA).
Results
The sample and characteristics
Of 4,317 participants, 3,393 adults answered, "I am working" (Fig 1) . Statistical analysis was conducted for 3,111 workers after excluding surveys with any missing data. The number of respondents who reported being bullied in elementary or junior high school was 1,318 (42%). Table 1 presents demographic characteristics of all target respondents. The target respondents for analysis included people with high educational attainment and white-collar workers compared to excluded participants, but without other notable differences between the characteristics of target respondents and excluded participants. Figs 2 and 3 demonstrates the distributions of the two main outcomes: psychological distress (respondents who were bullied: the first quartile = 0, median = 2.0, the third quartile = 5.0; respondents who were not bullied: the first quartile = 1.0, median = 3.0, the third quartile = 7.0) and work engagement (respondents who were bullied: the first quartile = 2.3, median = 3.0, the third quartile = 3.6; respondents who were not bullied: the first quartile = 2.3, median = 3.0, the third quartile = 3.7). Correlations among the variables are shown in Table 2 .
Being bullied at school and psychological distress Table 3 shows the associations between being bullied at school and psychological distress. The experience of being bullied was significantly and positively associated with high psychological distress in all of 1 to 6 steps (β = .138, p = < .0001; β = .126, p = < .0001; β = .085, p = < .0001; β = .075, p = < .0001; β = .078, p = < .0001, β = .079, p = < .0001, respectively), while the coefficient decreased after adjusting for demographic variables. School adaptation was negatively associated with psychological distress (p < 0.0001). In steps 4, 5 and 6, physical abuse and neglect were positively associated with psychological distress (p < 0.001). In steps 5 and 6, job demand was positively associated with psychological distress, and job control and workplace support were negatively associated with psychological distress (p < 0.01). Job satisfaction and life satisfaction were negatively associated with psychological distress in step 6 (p < 0.0001). Age was significantly and negatively associated with psychological distress in steps 2 to 6 (p < 0.0001). These findings were similar when we limited respondents to those less than 40 years old. In sub-analysis, the following three interaction effects showed significant results: being bullied at school x age (β = -.256, p = .006), being bullied at school x education (β = -.104, p = .010) and being bullied at school x life satisfaction (β = -.106, p = .001). These results show that the higher the age, education or life satisfaction, the weaker the association between being bullied at school and psychological distress. Table 4 shows the results of hierarchical multiple regression analysis predicting current work engagement from experiences of being bullied in elementary or junior high school. In the crude model (step 1), the associations between being bullied and work engagement were marginally significant (β = .032, P = .078); however, being bullied at school (β = .042, p = .018) was significantly and positively associated with work engagement after adjusting for demographic characteristics in step 2. After additionally adjusting for childhood environment (step 3), adverse childhood experiences (step 4), psychosocial work environment (step 5) and satisfaction (step 6), the associations between being bullied and work engagement were still significant (β = .088, p = < .0001; β = .088, p = < .0001; β = .074, p = < .0001; β = .068, p = < .0001, respectively). On the other hand, school adaptation in junior high school was significantly and School bullying, distress, work engagement positively associated with work engagement in steps 3 to 6 (p < .0001). Job demand, job control and workplace support were also significantly and positively associated with work engagement in steps 5 and 6 (p < .0001). Age was significantly and positively associated with work engagement in steps 2 to 6 (p < .0001). In step 6, job satisfaction and life satisfaction were positively associated with work engagement (p < .05). Being male was significantly and negatively associated with work engagement in steps 5 and 6 (p < .01). These findings were similar when we limited respondents to those less than 40 years old. In sub-analysis, the following interaction effect showed the significant results: being bullied at school x school adaptation (β = -.270, p = .001) shows that the more adaptable to school, the weaker the association between being bullied at school and work engagement.
Being bullied at school and work engagement
Discussion
Of respondents currently working, 42% reported the experience of being bullied in elementary or junior high school. We found that school bullying retrospectively reported by participants was significantly and positively associated with psychological distress. However, contrary to our expectation, being bullied at school was also significantly and positively associated with work engagement, even after controlling for other factors. The effect of the being bullied at school on workers' mental health was, smaller than that for other factors, such as psychosocial work environment; however, school bullying may be a predisposing factor for psychological distress among workers. The higher levels of work engagement among people who experienced being bullied at school may be because some of them might have overcome the experience of being bullied to gain more psychological resilience [29] .
Psychological distress and being bullied at school
The study shows that people who were bullied at school tend to have higher psychological distress compared to people who were not bullied at school. The finding is consistent with previous studies of general populations [11, 16, 17, 18] . In this study, the association was independent of psychosocial work environment and job and life satisfaction. The analyses indicated that the finding was also independent of other early-life adversities and school adaptation, while part of the association seems to be explained by childhood environment variables to some extent. It is suggested that the experience of being bullied at school has a unique impact on psychological distress in adulthood. The finding might be explained by several possible mediators between the two factors. For instance, being bullied at school is known to reduce personal psychological resources such as self-efficacy, self-esteem and optimism [11] , which might result in greater psychological distress. It is also possible that those who experienced being bullied at school are forced to choose a job with poorer working conditions that causes greater psychological distress. Even so, the association remained significant after adjusting for major psychosocial work environment (i.e., job demand, job control, and workplace support). Being bullied at school might be a predisposing factor of psychological distress in a working population, as well as in a general population [16] [17] [18] . The covariate factors of age, education, and life satisfaction had significant negative interactive effects with being bullied at school on psychological distress. It seems that the adverse effect of being bullied at school becomes smaller as a person ages. Also, higher socioeconomic status (i.e., education) and better living condition (i.e., life satisfaction) may buffer the adverse effect of being bullied at school. These findings raise a further hypothesis that brings insights on mechanisms and preventive strategies against the impact of being bullied at school. 
Work engagement and being bullied at school
Work engagement was found to be significantly higher among workers who had an experience of being bullied at school than among those who had not been bullied. The association was independent of other covariates; moreover, the association was greater when adjusted for childhood environment. This might be a quite unique phenomenon as emotionally negative orientations to work (such as psychological distress) and emotionally positive orientations to work (such as work engagement) are usually negatively correlated, although one study reported that these negative and positive orientations to work are not direct opposites [30] . On one hand, those who were bullied at school might be expected to have reduced levels of personal psychological resources such as self-efficacy, self-esteem, optimism, and a sense of Table 3 . Associations between experience of being bullied and psychological distress (n = 3111).
Step coherence [11] , which could result in reduced work engagement [31, 32] . At the same time, other people who were bullied at school may have able to overcome the experience and gain more psychological resilience, as often has been observed in a population exposed to childhood maltreatment [29] . The finding may be explained by high work engagement reported by part of the sample who experienced posttraumatic growth after being bullied at school. Another possibility is that respondents who were bullied at school may show greater work engagement to try to compensate for their poor social adjustment at the workplace due to greater psychological distress and possibly lower levels of psychological resources. This speculation is partly supported by the negative interactive effect between being bullied at school and better school adaptation: respondents who had two adverse conditions at school (being bullied and poor school adaptation) showed greater levels of work engagement. Future studies using mediation Table 4 . Associations between experience of being bullied and work engagement (n = 3111).
Step 
Research and practice implication
The present study demonstrated that adult workers who had early experience of being bullied at school had both higher psychological distress and higher work engagement. The findings indicate that further research in occupational health psychology needs to include a lifespan approach that considers early non-work factors. According to the findings, different psychological mechanisms might be responsible for psychological distress and work engagement of adult workers, which is a promising area for further investigation. The findings also support the possibility that work engagement and psychological distress are unrelated concepts rather than opposite poles of a continuum of a positive-negative orientation to work [30] . Thus, there are many possible reasons for differences between the effect of school bullying on psychological distress and work engagement. In practice, the combination of high psychological distress and high work engagement might not be associated necessarily with better well-being of workers. A previous study argues that a dialectical emotional style involving both high negative and positive emotions may be associated with poor health [33] . Mental health professionals in the work place can be more effective by being aware of the effects of early bullying, even upon workers with high work engagement. While providing a healthy psychosocial work environment may be more important for improving psychological distress and work engagement, occupational health professionals who provide counselling to workers in distress need to understand that some part of these outcomes may be explained by the worker's experience of being bullied at school.
Strengths and limitations
This study was the first to report that the experience in childhood and adolescence of being bullied has a long-term positive effect on work engagement in adulthood. A main strength of the study was the use of workers' data that was randomly collected from the community. Respondents included people with a variety of job types and situations. Another strength rests on the hierarchical assessment with covariates related to outcomes. We were able to show the association between being bullied in childhood and outcomes in adulthood excluding the influences of the covariates. The study also has several limitations. First, although this survey randomly selected the local residents from the resident registry, the external validity for Japanese general population might be low because data collection was limited to a metropolitan area and the response rate was low. There is also selection bias, as victims who quit or could not find jobs were not included in our study. For these reason, the sample may have inadvertently excluded potential respondents who were bullied in childhood and who had low work engagement as adults. Second, recall bias might have occurred when respondents reported on the experience of being bullied in childhood. Since this study included people aged 20-50 years, the higher the age, the more likely recall bias was to occur. Target respondents might have reported fewer experiences compared to the general population. Third, reverse causality could have occurred because this was a cross-sectional study. For instance, it is conceivable that workers with high psychological distress might have a tendency to recall their painful events, and workers with high work engagement might exhibit psychological composure even when recalling their own adverse experience. Fourth, the reliability and validity of the question about being bullied at school was unclear because it was a single question. Additionally, since the questionnaire did not include clear definitions and did not ask when bullying was experienced, we could not assess the severity, frequency, and the period of being bullied. This question also may have contributed to under reporting workers' childhood experiences of being bullied because it assessed only being bullied at school. Fifth, some variables in the multiple hierarchical regression may not appropriate as confounders on the association between bullying experiences at school and psychological distress / work engagement in adulthood. We confirmed significant interaction effects between school bullying and only four confounders (age, education, life satisfaction and school adaptation). Not only did we have limited data because this is a secondary analysis study, but also the interaction effects are uncertain due to the time lag between experiences related to each variable. For instance, respondents likely had various configurations regarding when the bullying occurred and when poor school adaptation occurred. Future studies using mediation analysis are required to assess the effects of these factors, especially factors that may be influenced by being bullied.
